Comparative study of (Asp)7-CHOL-modified liposome prepared using pre-insertion and post-insertion methods for bone targeting in vivo.
Specific delivery of drugs to bone tissue is very challenging due to the architecture and structure of bone tissue. A seven-repeat sequence of aspartate, a representative bone-targeting oligopeptide, is preferentially used for targeted therapy for bone diseases. In this study, Asp7-cholesterol((Asp)7-CHOL) was synthesized and (Asp)7-CHOL-modified liposome loaded with doxorubicin (DOX) was successfully prepared using both pre-insertion (pre-L) and post-insertion (post-L) methods. The formulation was optimized according to particle size, zeta potential and the drug-loading efficiency of the liposome. In addition, the bone affinity of the (Asp)7-CHOL-modified liposome was evaluated using a hydroxyapatite (HA) absorption method. The results suggested that (Asp)7-CHOL-modified liposome show excellent HA absorption; pre-L showed slightly higher HA binding than post-L. However, post-L had a higher DOX entrapment efficiency than pre-L. In vivo imaging further demonstrated that pre-L showed a higher bone-targeting efficiency than post-L, which was consistent with in vitro results. In all, (Asp)7-CHOL-modified liposome showed excellent bone-targeting activity, suggesting their potential for use as a drug delivery system for bone disease-targeted therapies.